The dynamic relaxation i s c l a r i f i e d t o originate i n the e f f e c t of the local f i e l d fluctuation i n a large number of the o s c i l l a t i n g piezoelectric particles.
1.EXPERIMENTS.-LMb03 and LiTa03 powder with 74-88 pm center grain size was dehumidified at 250°C, enclosed into 0 . 1 ~a ( 1 0 -~ Torr) glass tubes with a diameter 7 15 mm. The number of particles were about 10 . The echo signal measurements were made by using a transient recorder, which can sample a real time signal a t a rate of 8 bits/0.2 p s , and carries out the one-shot echo observation. The relation between the incident two-pulse separation and the observed two-pulse echo hight ea was studied. Furthermore, the relation was measured as a function of the driving frequency. The three-pulse echo characteristics were also measured in the one-shot experiment.
2. RESULTS. -The measured relation between 'T-and e2 is shown in Fig. 1 . This 2 result indicates that the observed relation is expressed as e exp(-dc(: ). Figure 2 indicates that f . On the contrary, three-pulse echo e3 characteristics a r e quite different from those f o r e 2 . The one-shot experimental results a r e shown in Fig.3 . Figure 3 indicates that the decay of e3 does not depend on the driving frequency. It also suggests that the one-shot phonon echo has long life time, a s has been observed in the ordinary experiment. Further, the mechanism for the decay behavior in the one-shot two-pulse echoes originates in the quite different mechanism from that for e3. In the present study, a dipolar field fluctuation mechanism is assumed and 3 developed on the basis of the torque rotation2 and the dipolar field models.
For the particle with resonant frequency fi ,the angle 0 between the incident pulse field and the induced dipolar orientation is given by the 3 following dynamic equation .
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where F ( t , R ) is the force associated with the induced dipole oscillation, and e e i s the initial orientation. It is considered that the second force is small because ,through the one-shot experiment within the interval in the order of T , displacement 6 is not expected to reach a value which definitely changes the orientation of the induced dipolar field. Furthermore, the force is not always known to excite the particle positively, together with the local dipolar field, because any values of the initial orientation ee may be possible in powder system. Therefore, the second excitation is assumed to be stationary
Gaussian or a kind of noise. According to this assumption, the displacement 8 is divided into two components, of and so. They are derived from the first and the second forces given in Eq. 1 . Component so is defined to be the fluctuated angle caused by the noise. Fluctuated angle is assumed to be independent on ef and a random variable. These two variables, x other term dependent on and go .
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